Journal of the Korean Chemical Society
2002 Vol. 46, No. 1
Printed in the Republic of Korea

TS0 H20] 23 2 % Alolo|Rel X2

SRR - & - Tt
Ageta gt
&) Leslst 7174
(2001. 11. 37§]—’F)

Photocatalytic Treatment of Cyanide in Water

Seung-Wook Yeo, Jae-Hyun Kim, and Ho-In Lee*
School of Chemical Engineering, Seoul National University, Seoul 151-744, Korea
"Research Park, LG Chemical Ltd., Daejeon 305-380, Korea
(Received November 3, 2001)

2 % oY EF0| TiOZ ARl & Soll Foliy Alatel 9] S Faukgel H3t A&
et A8 TiOLE A& TR Alokeld EalEAE vlas] 2 A, anatased 15 714,
AldrichAMll A 43 A TiO2] &g e] 714 vk 7ol blallA] Ti(OCH, )2 A7 = Algsle] Az
3 TiIO7} 71 94231 B& Wl o) & el AR b2 48509l Degussél TiO,(P25)
2| FAE B7lsle Aeolsint. o5 Smie] wheA bol= TIO, el EAlsh= Ak b9k AVIA S
Ab7] eke] Al A Q) wlel 22 Faljo] FHEA | FE I9lsldv). 7 gt @S Bl S| Alx
FA el A, gl AP E 1S o oS 3 S S Weld

FHof: F=H) A2, & & Ao, TiO,

oL, ol

ABSTRACT. Photocatalytic treatment of aqueous cyanide was studied using both commercial and home-
made TiQ's as catalysts. Among the catalysts, JTiade from Ti(OGH,), as a precursor showed the highest
activity for the degradation of cyanide exceeding a commercial catalyst of Degussa P25. The difference in
activities of the catalysts was mainly related to the surface properties of the catalysts such as the ratio of acidic
to basic hydroxyl groups. For the catalyst which showed the highest activity, partially redugeshdiad
better activity than calcined one.
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Fig. 1. Activities of various Ti@catalysts for the conversion

of aqueous cyanide.

Table 1. Physical properties of various TFi€atalysts

Catalyst BET Surface Area ffg) Crystal Structure

Alkoxide 70 Anatase
P25 a7 Anatase + Rutile

TiCl 52 Anatase

Aldrich 7 Anatase
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Fig. 2. FT-IR spectra of (a) Alkoxide, (b) P25, and (c) TiCl
using pyridine as a probe molecule.
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Fig. 3. Schematic diagram of hydrated surface of, Wdere . Lo
Ti** atoms are bonded with (a) acidic (doubly coordinated) and ol dellA Alstel 28] Eafato] 7Hd -9k Alkoxide
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Fig. 5. Activities of TiQ, catalysts normalized to Alkoxide as
a function of the ratio of the product of two surface hydroxyl
groups of the catalysts to that of Alkoxide.

Table 3. XPS data of TiQcatalysts

Binding energy (eV) .
Catalyst Ti2pw) Ti(2ps) O(1s)
Alkoxide 463.1 457.3 529.4
Red 462.7 457.1 529.2
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